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2. Response/Remarks 
2.1 Status of the Claims 

Claims 1-5 and 10-23 were pending at the time of the Action. 

Claims 13 and 14 have been amended herein. 

Claims 1-5 and 10-23 remain pending in the case. 



2.2 Support for the Claims 

Support for the pending claims can be found throughout the original claims, specification 
and figures as filed. It will be understood that no new matter is included with n any of the 
present claims. 



2.3 The Objection to Claims 13 and 14 is Overcome, 



has 



requested 
structures 



■n 



Claims 13 and 14 were objected to because of clarity. The Office 
Applicants amend these claims to include "wherein said compounds have chemicals 
as follows:" language to improve their overall clarity. 

Without acquiescing in any way to the propriety of the request, and solely 
of advancing the pending claims to allowance, Applicants have amended clainis 
responsive to this request to insert the clarifying language as recommended by the Office 

Applicants believe this fully addresses Office's concern with respect tc( clarity, and 
respectfully requests that the objection be withdrawn. 



the interest 
13 and 14 
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and Kivitz et 



use of AcF- 



The Action 



2.4 The Rejection Under 35 U.S.C. § 103(a) is Overcome. 

Claims 1, 2, and 6-23 were rejected under 35 U.S.C. § 103(a), allegedly as being 
obvious over Woodruff et al. (Arth. & Rheum., 46:2476-85, 2002; hereinafter 'Woodruff') in 
view ofFarirlie et al.fPCT Appl. Publ. No. WO 99/00406; hereinafter "Fairlie") 
al. (J. Fam. Prac, 51:530-7, 2002; hereinafter "Kivitz"). 

The Action considers that, while neither Woodruff nor Fairlie teach the 
[OPdChaWR] in the treatment of osteoarthritis, it would nevertheless have been obvious to one 
of ordinary skill in the art at the time of the invention to utilize such C5a receptor £int agonists in 
a method for treating osteoarthritis . The Action states that the "skilled artisan woi Id have been 
motivated to do so given the teaching of Kivitz et al. that pain and inflammation of rheumatoid 
arthritis and osteoarthritis patients can be treated with the same drugs, NSAIDs." 
states that there "would have been a reasonable expectation of success given that Wpodruff et al 
teach that AcF- [OPdChaWR] can be used to treat inflammatory conditions." 

Applicants respectfully traverse. 

The Supreme Court has repeatedly concluded that a finding of obviousness 
of law based on "underlying factual inquiries." The relevant factors to be considered were set 
forth over forty years ago in Graham v. John Deere Co. (383 U.S. 1, 148 USPQ 459, 1966) as 
follows: (a) determining the scope and content of the prior art; (b) ascertaining the differences 
between the claimed invention and the prior art; and (c) resolving the level of ordinary skill in 
the pertinent art. 

These same Graham factors have also been applied in each of the Supreme Court's 
subsequent decisions regarding obviousness, including the widely-publicized KSR International 
Co. v. Teleflex Inc. [See e.g., United States v. Adams, 383 U.S. 39, 51-52, 148 USPQ 479, 483 
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426 



U.S. 955 
Inc. v. 
International Co. v. 



in 



determined that 
its decision 
the lower 
TSM") test" in 



(1966); Sakraida v. Ag Pro, Inc., 425 U.S. 273, 189 USPQ 449, reh'g denied, 
(1976); Dann v. Johnston, 425 U.S. 219, 189 USPQ 257 (1976); Anderson* s-Black Rock, 
Pavement Salvage Co., 396 U.S. 57, 163 USPQ 673 (1969) and KSR 
Teleflexlnc, 550 U.S. 82 USPQ2d 1385 (2007)] 1 . 

In KSR, the Supreme Court concluded that the district court had correctly 
the patent-in-suit was invalid as obvious, and that the Federal Circuit had erred 
(Telefax Inc. v. KSR Int'l Co., 119 Fed. Appx. 282, 288 [Fed. Cir. 2005]) overturning 
court's finding by applying its longstanding "teaching-suggestion-motivation (' 
an "overly rigid and formalistic way." 

In KSR, the Supreme Court reaffirmed the familiar framework for 

obviousness as set forth in Graham based on its precedent that "[t]he combination 

elements according to known methods is likely to be obvious when it does no 

predictable results." The Supreme Court further stated that: 

"[w]hen a work is available in one field of endeavor, design incentives 
and other market forces can prompt variations of it, either in the same fieltf or a 
different one. If a person of ordinary skill can implement a predictable variation, 
35 U. S. C. § 103 bars its patentability. For the same reason, if a technique has 
been used to improve one device, and a person of ordinary skill in the art would 
recognize that it would improve similar devices in the same way, using the 
technique is obvious unless its actual application is beyond his or her skill " 

When considering obviousness of a combination of known elements, ihe operative 



mere 



determining 
of familiar 
than yield 



lu "In United States v. Adams, [t]he Court recognized that when a patent claims a structure already 
known in the prior art that is altered by the mere substitution of one element for another known in 
the field, the combination must do more than yield a predictable result. In Anderson 's -Black Rock, 
Inc. v. Pavement Salvage Co., [t]he two [pre-existing elements] in combination did no more than 
they would in separate, sequential operation. [I]n Sakraida v. AG Pro, Inc., the Cour: derived the 
conclusion that when a patent simply arranges old elements with each performing the same function 
it had been known to perform and yields no more than one would expect from such an Arrangement, 
the combination is obvious."" (Id. p. 57527; internal quotations omitted). 
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question is thus 4 ' whether the improvement is more than the predictable use of prior art elements 
according to their established functions." 



Following the decision in KSR, the Office published revised examination 
October 10, 2007 [Fed. Reg. 72(195):57526-57535] to assist Examiners in 
obviousness under 35 U.S.C. § 103 in view of the Supreme Court's latest decision 
guidelines note that when resolving the Graham inquiries, 



guidelines on 
determining 
The revised 



of 



art 
also 



"[i]t must be remembered that while the ultimate determination 
obviousness is a legal conclusion, the underlying Graham inquiries are factual 
When making an obviousness rejection, Office personnel must therefore 
that the written record includes findings of fact concerning the state of the 
the teachings of the references applied. In certain circumstances, it may 
important to include explicit findings as to how a person of ordinary skill 
have understood prior art teachings, or what a person of ordinary skill 
have known or could have done. Factual findings made by Office personal 
the necessary underpinnings to establish obviousness. " 

"In short, the focus when making a determination of obviousness 
be on what a person of ordinary skill in the pertinent art would have known 
time of the invention, and on what such a person would have reasonably exhected 
to have been able to do in view of that knowledge. This is so regardless of 
whether the source of that knowledge and ability was documentary prior art, 
general knowledge in the art, or common sense. " 



In KSR Ml Co. v. Teleflex Inc., 127 S. Ct. 1727, 1739 (2007), the Court 
patent composed of several elements is not proved obvious merely by demonstrating 
its elements was, independently, known in the prior art Although common sense 
look with care at a patent application that claims as innovation the combination 
devices according to their established functions, it can be important to identify 
would have prompted a person of ordinary skill in the relevant field to combine 
the way the claimed new invention does. This is so because inventions in mofet, 



of 



the 
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instances rely upon building blocks long since uncovered and claimed discoveries almost of 
necessity will be combinations of what, in some sense, is already known." Id. at 17|41 (emphasis 
added). 

As the PTO recognizes in M.P.E.P. § 2142: 

"... [TJhe examiner bears the initial burden of factually supporting any 
prima facie conclusion of obviousness. If the examiner does not produce a prima 
facie case, the applicant is under no obligation to submit evidence of non- 
obviousness... " 



If, however, the Examiner does produce a prima facie case, the burdep 
forward with evidence or arguments shifts to the applicant who may submit additional 
of non-obviousness, showing that the claimed invention possesses improved 
expected by the prior art. The initial evaluation of prima facie obviousness thus relieves 
Examiner and applicant from evaluating evidence beyond the prior art and the evidence 
specification as filed until the art has been shown to suggest the claimed invention 



"To reach a proper determination under 35 U.S.C. §103, the Examiner 
must step backward in time and into the shoes worn by the hypothetical "person 
of ordinary skill in the art" when the invention was unknown and just before it 
was made. In view of all factual information, the Examiner must then make a 
determination whether the claimed invention as a whole would have been obvious 
at that time to that person. Knowledge of Applicant's disclosure must be put aside 



in reaching this determination, yet kept in mind in order to determine the 
"differences, " conduct the search and evaluate the "subject matter as a whole 
of the invention. The tendency to resort to hindsight based upon Applicant's 
disclosure is often difficult to avoid due to the very nature of the examination 
process. However, impermissible hindsight must be avoided and the legal 
conclusion must be reached on the basis of the facts gleaned from the prio\ art' 
(emphasis added). 



"The ultimate determination of patentability is based on the entire rkcord, 
by a preponderance of evidence, with due consideration to the persuasiveness 
any arguments and any secondary evidence. In re Oetiker, 977 F.2d 1443, 
USPQ2d 1443 (Fed Or. 1992). The legal standard of "a preponderance 
evidence " requires the evidence to be more convincing than the evidence which 
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103 



■ the 
legal 



offered in opposition to it. With regard to rejections under 35 U. S. C. § 
Examiner must provide evidence which as a whole shows that the 
determination sought to be proved (i.e., the reference teachings establish a prima 
facie case of obviousness) is more probable than not" (emphasis added). 



In the present application, Applicants respectfully assert that the legal 
for sustaining a rejection of the pending claims for obviousness as a matter of law 
met. Moreover, Applicants believe that the cited references also fail to obviate 
invention based upon matters of fact. 



standard required 
has not been 
the claimed 



2.4.1 The Office Has Not Shown How the Elements Being Combined Produce 



a Predictable Result. 



M.P.E.P. § 2143.01(111) states that "the mere fact that references can be 
not render the resultant combination obvious unless the results would have been 
one of ordinary skill in the art." In the present case, the Office has not provided 
clear reasoning why combining the teachings of Woodruff and Fairlie with those 
way would present a predictable result, or render the claimed invention legally obvious 

The Office has not shown how it would have been obvious to one of on 



dinay 



art that the combination of the three cited references would have provided a 
a method for treating a disease that was not even mentioned in the Woodrufjf 
documents. The Office considers only that the references could be combined in sonic 
as to make the invention obvious to one of ordinary skill in the art; not how o 
teachings would have caused one of ordinary skill in the art to achieve the 
predictably, and without any further improvement, assessment, development or experimentation 
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For this reason alone, the Examiner's burden of factually supporting a prima Yacie case of 
obviousness has not been met, and as such the rejection under 35 U.S.C. § 103(a) should be 
withdrawn. 

Moreover, the Office has concluded that one of ordinary skill would have done so not 
only with the expectation of success, but also with an ability to predict the outcome of the 
invention. The Office concludes that the claimed methods for treating osteoarthritis as a whole 
would have been prima facie obvious to a person of ordinary skill at the time the invention was 
made in view of the disclosures of Woodruff, Fairlie, and Kivitz. 

In response to these rejections, Applicants respectfully disagree, and trajerse each of 
them. The Applicants believe that the Office is using the impermissible benefit of hindsight 
reconstruction, selectively choosing excerpts from the cited references to advance rejection of 
various pending claims based upon legal obviousness using the cited references. 

To address the issue, Applicants have submitted a third-party Declaration by a well- 
known expert in Applicants' field, that respectfully asserts the combination of the three cited 
references would have been insufficient to motivate one of ordinary skill in the ait to conclude 
that the invention was prima facie obvious at the time it was made based upon thq combination 
of the Woodruff, Fairlie, and Kivitz references relied upon by the Office. 
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research 



2.4.2 A Third-Party Declaration Under 37 C.F.R. § 1.132 is Provided. 

To rebut the prior art rejections advanced over the references cited supra 
have provided an independent, third-party Declaration pursuant to 37 C.F.R, § 1 
hereto as Appendix A) prepared by Richard O. Day, Ph.D. 1 

For nearly two decades, Dr. Day has been a Professor of Clinical Pharmacology 
University of New South Wales, located in New South Wales, Australia; his 
subject of more than 300 academic publications. Dr. Day has distinguished hijnself 
disciplines of medicine and clinical pharmacology, and is well-known in the Applicants 
study. Evidence of Professor Day's extensive credentials in the field is provided 
curriculum vitae, which is attached to Appendix A as "Exhibit RD1." 

Exhibit RD1 clearly demonstrates Dr. Day is well-suited for the purpose 
on both the medical and technical bases, the specific concerns that have been raised 
during its examination of the merits of the instant application. 2 

The Applicants further believe that Dr. Day's career in this discipline also 
to address particular issues such as: (a) what the skilled artisan would have kiiown 
particular research area at the time the present application and its priority applications 
(b) what a skilled artisan would be able to ascertain through a critical review o 
Specification, claims and drawings; (c) whether the combination of references 
Examiner does, in fact, suggest elements of the claimed invention; and (d) whether 
raised by the Office regarding obviousness of the claimed invention by the cited 
valid in his expert opinion. 



, Applicants 
132 (attached 
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' field of 
in his 



of 



addressing 
the Office 
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oited by the 
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declaration at 1. 
2 Ibid. at Iflf 2-3. 



Page 35 of 40 



Application No.: 10/531,560 

Response to Non-Final Office Action dated 3/13/08 



Customejr 
Atty. Docket No 



In submitting the declaration by Professor Day, the Applicants have sou; 
Examiner Bradley's specific concern of obviousness over the combination of cited 
providing an independent, third-party declaration from an independent research 
clearly meets the standard of "one of ordinary skill in the art" in the field relevant 
invention. 



ght 



to address 
references by 
icientist who 
to the instant 



Turning to the highlights of Dr. Day's scientific analysis of the specification 
and the cited prior art, he states in his Declaration that he has reviewed the pendirjg 
and the instant non- final Action, and has also considered the various rejection 
allegedly as being obvious over a combination of the three cited references. 1 

The Declarant notes that while he agrees that "(Fairlie) refers to the 
[OPdChaWR] and shows that the compound has a C5aR affinity of 0.3 \M; n 
however, this reference has no information regarding the treatment of osteoarthritis. 

Dr. Day continues his analysis of the present rejection by stating that he 
the Examiner's conclusions that claimed invention is obvious in view of the cited 
that "Kivitz et al. states that pain and inflammation of rheumatoid arthritis and 
patients can be treated with the same drugs, namely NSAIDs. From this disclosure 
appears to be suggesting that it would be obvious to use a particular agent in the 
osteoarthritis if that agent had been used in the treatment of rheumatoid arthritis 
further notes "(w)ith respect, I disagree with the Examiner's assumptions 
very different disease to rheumatoid arthritis. In particular I do not believ (sic) the 
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] Ibid, at IN 4-6. 
2 Ibid. at K 7. 
*Ibid. atf 8. 
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of these three references provides any basis for a belief that AcF-[OPdChaWR[ oi( another C5a 
receptor antagonist could be used to treat osteoarthritis." 1 

The Declarant then goes on to describe in detail the difference between 
rheumatoid arthritis, and discusses differences in the underlying pathologidal 
associated with progress of the diseases. Prof. Day notes that unlike osteoarthritis 
arthritis is a chronic autoimmune disease, "which manifests itself as inflammation o 
membrane lining the joints." He notes that the inflammation "causes joint s 
stiffness, the latter notably and in contrast to osteoarthritis, in the morning." 2 

The Declarant next discusses a paper by Schwartzman et al 
'Schwartzman") 3 attached to his declaration as "Exhibit RD2." In this paper, he not s 
TNF agents are currently available in the United States that are available for treatin 
arthritis. 4 Prof. Day states that although "(i)nfliximab, etanercept and adalimurjiab 
indicated for rheumatoid arthritis, none are indicated for osteoarthritis." (Emphasis 

Similarly, he notes "(g)iven the difference between these two disease sti 
possibly to simply extrapolate from one disease to the other." 

Thus, for the reasons set forth in the accompanying statement, and in 
record, the Applicants respectfully request that the obviousness rejection be withdrawn 
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x Ibid, at 1 9. 
2 Ibid, at 110. 

Arthritis Res. Ther., 6(Suppl 2):S3-S11, 2004. 
declaration at 11-12. 
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2,4.3 The Third-Party Declaration Effectively Rebuts Prima Facie Obviousness 

The value of factual knowledge of those skilled in the art, as set forth in ap affidavit or 

declaration, is well established under the law. 1 In the Katzschmann decision, made in connection 

with overturning a rejection under 35 U. S. C. § 103(a), the court stated: 

"We do not think it was the intent of § 103 that either the examiner, the 
Board or this Court should substitute their own speculations for the factual 
knowledge of those skilled in the art." 2 



is 



Decla - ation 



Therefore, even if the Office was held to have established a reasonable 
obviousness rejection, submission of a Declaration by a recognized third-party expert i 
overcome such a rejection. 1 

To that end, Applicants respectfully assert that the accompanying 
Richard O. Day effectively rebuts the outstanding obviousness 
35 U. S. C. § 103(a). As noted above, Dr. Day's Statement explains that, given 
of the three cited documents, it would have been highly unlikely that a person 
the art intent on progressing research in a useful way, would have been 
teachings of Woodruff, Fairlie and Kivitz to develop a method for treating 
C5a receptor antagonists with a reasonable expectation of success in achieving 
methods for treating such a disease. 

Dr. Day explains that, in comparison to the surprising and unexpected 
in the present application, combination of the cited references would not have 
skilled artisan to arrive at Applicants' invention as presently claimed. 



x In re Katzschmann, 146 USPQ 66 (C.C.P.A. 1965); In re Soni 9 34 USPQ2d 1684, 1^88 (Fed. Cir. 
1995). 

2 Ibid, 146 USPQ at 68. 
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As stated in his Declaration, "(g)iven the very different nature of the l(wo diseases, 
rheumatoid arthritis and osteoarthritis, there is no reason to believe that the compliment system 
is also involved in osteoarthritis in a fundamental way. Without knowledge that thef complement 
system is involved in osteoarthritis, in my opinion there is nothing to lead a person to use a C5a 
receptor antagonist in the treatment of osteoarthritis." 2 

Therefore, in view of the Declarant's opinion that the combination of 
not have rendered the claimed methods obvious, and that a person of ordinary 
would not have been motivated to combine the various elements of the cited 



references 



would 
in the art 
references to 



skill 



produce the claimed subject matter, Applicants now respectfully request that thq obviousness 
rejection be withdrawn. 



2,5 Conclusion 



It is respectfully submitted that the pending claims are fully enabled by the 
that all pending claims are definite, and free of the cited prior art. Applicants believe 
complete and timely reply to the pending Action, and assert the claims are acceptable 
sections of the Statutes and in conditions for allowance. Applicants respectfully 
withdrawal of all rejections of record. 
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In re Katzschmann and In re Soni, supra, 
declaration at Tf 13. 
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Should the Examiner have any questions, a telephone call to the undersignejl Applicants' 
representative would be appreciated. 

Respectfully submitted, 



Date: September 1 1« 2008 

HAYNES AND BOONE, LLP 
Customer No. 27683 
Telephone: 713-547-2040 
Facsimile: 214-200-0853 

H-745217vl 




7 



Mark D. Moore, Ph.D. 
Registration No. 42,903 



Certificate of Service 

I hereby certify that this correspondence is being 
filed with the U.S. Patent and Trademark Office via 
EFS-Web on September 1 1 , 2008 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Ian Alexander SHIELS et. al. 

Application No.: 10/531,560 
Filed: 27 January 2006 

For: TREATMENT OF OSTEOARTHRITIS 



Confirmation No.: 3534 
Art Unit: 1654 

Examiner: Christina BRADLEY 



DECLARATION OF RICHARD DAY PURSUANT TO 37 C.F.R 1 



MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Dear Sir: 



I, Richard Day, declare as follows: 

I am currently Professor of Clinical Pharmacology at the University of New South 
Wales located in New South Wales, Australia, a position I have held siince 1990. I 
am also Director of Clinical Pharmacology & Toxicology at St Vincent's Hospital, 
located in Sydney. I have a clinical practice in Clinical Pharmacology, 
Rheumatology and Pathology at St Vincent's Hospital, located in Sydney. I was 
Chair of the Pharmaceutical Health and Rational Use of Medicines Committee 
(PHARM) between 1999 and 2008. PHARM is an expert committee providing 
advice to the Australian Federal Government on how to achieve qualify use of 
medicines. I also sat on the "Committee of Chairs" together with the Chairs of the 



132 
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NPS, APAC and PBAC which also advised the Australian Federal 
co-coordinated activities in the sector of the quality use of medicines 



Government and 
(1999-2007). 



I have held a number of positions as a Director, Chairman and Board Member of 
various government and private organizations as detailed in my curriculum vita 
attached herewith. 



My scientific expertise includes the fields of medicine and medications 
particular fields of expertise include the mechanisms and 
of rheumatic diseases which range across studies in inflammation, 
pain, non-steroidal anti-inflammatory drugs (NSAIDs), anti-rheumatic 
hypouricaemic therapies. My research is the subject of over 300 pub: 



. My 

pharmacological treatments 
musculoskeletal 
drugs and 
ications. 



I have read US patent application No 10/531,560 and understand it to be directed to a 
method of treating osteoarthritis using C5a receptor antagonists. 

I have also read and understood the Examiner's objection in the Official Action 
issued by the USPTO on 13 March 2008 in respect of US patent application No 
10/531,560. 

I understand that the Examiner considers that it would be obvious to use the peptide 
AcF-[OPdChaWR] to treat osteoarthritis on the basis of the work of Woodruff, T., 
M., et. al. Arthritis & Rheumatism (2002) 46: 2476 - 85 the use of 
AcF-[OPdChaWR] to treat rheumatoid arthritis. I understand from the teachings of 
Woodruff, T. M., et. al, that AcF-[OPdChaWR] is a C5a receptor antagonist. 

In raising this allegation of obviousness I understand the Examiner alsio relies on 
Fairlie et al WO 99/00406. I agree with the Examiner that this reference refers to the 
compound AcF-[OPdChaWR] and shows that the compound has a C5aR affinity of 
0.3 \xM. Relevantly, however, this reference has no information regarding the 
treatment of osteoarthritis. 
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I understand that the Examiner also considers that Kivitz, A., et al 
Family Practice (2002) June Vol. 51 No. 6: 530 - 537 to be relevant 
whether it was obvious to use a C5a receptor antagonist in the treatment 
osteoarthritis. Kivitz, et al states that pain and inflammation of rheumatoid 
and osteoarthritis patients can be treated with the same drugs, namel; 
From this disclosure the Examiner appears to be suggesting it would 
use a particular agent in the treatment of osteoarthritis if that agent 
the treatment of rheumatoid arthritis. 



Journal of 
to determining 
of 

arthritis 
NSAIDs. 
be obvious to 
been used in 



had 



is a very 
the combination 



With respect, I disagree with the Examiner's assumptions. Osteoarthritis 
different disease to rheumatoid arthritis. In particular I do not believ 
of these three references provides any basis for a belief that AcF-[OI^dChaWR] or 
another C5a receptor antagonist could be used to treat osteoarthritis 

Osteoarthritis is a chronic degenerative disease affecting joints. For this reason 
osteoarthritis is also known as degenerative joint disease. In osteoarthritis the 
cartilage between the joints degenerates as the primary outcome of th[e 
pathophysiologic processes of osteoarthritis. Bone spurs, also known 
are produced and fluid commonly accumulates in the joint spaces at 
the cartilage is destroyed. These pathological processes of formation 
fluid accumulation in joints and cartilage degeneration and loss are 
pain and often evidence of inflammation in the patient as the disease 
Inflammation is not the primary pathophysiologic process in osteoarthritis 
cartilage in joints may degenerate due to stress on the joint or injury 
there are other factors that are important such as genetic constitution bf the 
individual. 



as osteophytes, 
the same time as 

of bone spurs, 
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progresses. 

.The 
to the joint but 



Rheumatoid arthritis, in contrast to osteoarthritis, is a chronic autoimUune disease 
which manifests itself as inflammation of the synovial membrane lining the joints 
and this is known as synovitis. The inflammation causes joint swelling, pain and 
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to 



stiffness, the latter notably and in contrast to osteoarthritis, in the 
underlying cause of rheumatoid arthritis is not clearly understood bul 
genetic factors involved and these are different from those relevant 
A patient with rheumatoid arthritis may be prescribed a non-steroida 
inflammatory drug (NSAID) to treat the inflammation and associated 
NSAIDs do not halt the progression of rheumatoid arthritis. To tackl^ 
process of the disease causing synovitis and then damage to the joint 
agents have been employed to reduce joint inflammation in rheum^tcJid 
patients by blocking TNF. TNF is a protein that is an important driver 
inflammation as a result of the body's normal immune response. But 
rheumatoid arthritis the TNF production continues and drives the 
eventually damage to the joints. 



Schwartzman, S., et. al. Arthritis Res. Ther. (2004) Vol. 6 SuppL 2: S3 - S-l 1 
(online article) now shown to me and attached herewith, discusses the efficacy of 
three TNF agents currently available in the United States of America to treat 
rheumatoid arthritis. The three TNF agents are infliximab, etanercepl and 
adalimumab. The indications for each of these agents may be access0d from the 
Drugs.com website but for convenience an online printout for each agent is now 
shown to me and attached herewith. Infliximab, etanercept and adalimumab are each 
indicated for rheumatoid arthritis however none are indicated for osteoarthritis. 
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The etiologies of rheumatoid arthritis and osteoarthritis are very different 
Osteoarthritis is a degenerative disease whereas rheumatoid arthritis 
autoimmune inflammatory disease. Given the difference between 
states, it is not possible to simply extrapolate from one disease to the 



theke 



an 

two disease 



6ther. 



In my view, the Kivitz et al paper says nothing more than NSAIDs miy be used to 
treat inflammation in both rheumatoid arthritis and osteoarthritis. It is hardly 
surprising that an anti-inflammatory agent can be used to treat inflammation in two 
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different disease states. There is much less inflammation in osteoarthritis and 
inflammation is a secondary process in osteoarthritis in comparison to rheumatoid 
arthritis. Also, NSAIDs are used successfully for their analgesic properties in 
osteoarthritis even when there is little evidence of inflammation present. 



The situation in the present case is very different. The teaching of Woodruff et 
that a C5a receptor antagonist is useful in the treatment of rheumatoid 
explained on page 2476 of this article, rheumatoid arthritis is an imm 
disorder involving local activation of inflammatory cells. The comp 
and in a particular the factor C5a, has long been identified as a likely contributor 
the pathogenesis of rheumatoid arthritis. Accordingly, it follows thai 
antagonist would be expected to be useful in the treatment of rheumatoid 



al is 
arthritis. As 
unological 
ement system, 
to 

a C5a receptor 
arthritis. 



Given the very different nature of the two diseases, rheumatoid arthritis and 
osteoarthritis, there is no reason to believe that the complement system is also 
involved in osteoarthritis in a fundamental way. Without knowledge that the 
complement system is involved in osteoarthritis, in my opinion there is nothing to 
lead a person to use a C5a receptor antagonist in the treatment of osteoarthritis. The 
fact that anti-inflammatories such as NSAIDs may be used to treat symptoms in both 
osteoarthritis and rheumatoid arthritis is largely irrelevant. In neither case will 
NSAIDs slow the progress of disease. The analgesic effects of NSAIDs in 
osteoarthritis are independent of whether there is any inflammation p resent at all. In 
order for a person to use a C5a inhibitor in the treatment of osteoarthritis they would 
need some suggestion or information that complement was involved jn osteoarthritis. 
I am not aware that such information was available prior to this application. 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be Irue, and further 
that these statements were made with the knowledge that willful falsd statements and 
the like so made are punishable by fine or imprisonment, or both, un4er Section 1001 
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of Title 18 of the United States Code, and that such willful false 
jeopardize the validity of the application, any patent issuing thereon, 
which this verified statement is directed. 
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or any patent to 



Dated: 1 1 th of September 2008 By: &«U^— 

[Day, Month, Year] [Signed by Richard Day] 
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RICHARD DAY is Professor of Clinical Pharmacology at UNSWand Director of Clinical 
Pharmacology & Toxicology at St Vincent's Hospital Sydney. He has a clinical practice in Clinical 
Pharmacology, Rheumatology and Pathology at St Vincent's Hospital. He was chairman of the 
Research Ethics Committee at St Vincents Hospital (1 990-1996) and a member of the UNSW Ethics 
Committee. 

He sat on the Training Awards (1994-1999) and on the Research Ethics Subcommittee's (1995-1997) 
of the NH&MRC. He was chairman of the review of the Clinical Trials Notification Scheme for the 
Federal Department of Health's Therapeutic Goods Association (1993) and has chaired a revie w of 
the Pharmaceutical Services Branch of the NSW Department of Health (1996/7). He was a Director of 
the MBF (1998-2003). 

Professor Day chaired the Pharmaceutical Health and Rational Use of Medicines Committee 
(PHARM), an expert committee advising the Federal Government on how to achieve 'quality use of 
medicines' (QUM; 1 999-2008). He sat on the 'Committee of Chairs' along with the chairs of NP S, 
APAC and PBAC, which also advises the Federal Government and co-ordinates activities in this 
sector of QUM during this time. He was a Board member (1999-2000; 2001-2004; 2004-2007) of the 
DIA (Drug Information Association), an international association of over 24,000 members and past 
chair of the South West Asian Pacific Committee of the DIA. 

Professor Day has a particular interest in promoting the quality of use of medicines by prescribes and 
in the community which has found expression In membership of PHARM, chairmanship of the St 
Vincent's Hospital Drug Committee (1994-2003), clinical director of the NSW Medicines Information 
Centre (MIC), director of the St Vincent's clinical trials centre, membership of Australian Drug 
Evaluation Committee (ADEC-1 991-1996), independent member of the Medicines Australia (MA) 
Code of Conduct Subcommittee and chairmanship of NSW Therapeutic Assessment Group 
(NSWTAG; 1992-1999). More recently he has co-chalred the Medication Safety Taskforce of {he 
Australian Safety and Quality Council for the Federal government (2002-2004) and was appointed 
chair of the NSW Medication Safety Committee in 2008. His professional life has focussed on 
teaching QUM In Innovative ways to medical students at UNSW and Its teaching hospitals. He has 
'taught* QUM in multiple other venues across all stakeholder groups for many years - most recently 
with Diabetes Educators at their annual meeting. 

He has research interests into the mechanisms and pharmacological treatments of the rheumatic 
diseases which have ranged across studies in Inflammation, musculoskeletal pain, NSAIDs, 
antirheumatic drugs, and hypouricsemic therapies and has published over 300 papers. 
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Abstract 



Tumor necrosis factor (TNF) antagoniets have dramatically improved the outcomes of rheumatoid 
arthritis (RA), Three agents currently available in the USA - infliximab, etanercept, and adalimufnab - 
have been designed to modify the biologic effects of TNF. Infliximab and adalimumab are monoclonal 
antibodies, and etanercept is a soluble protein. The pharmacokinetic and pharmacodynamic p 
of each differs significantly from those of the others, All three agents are effective and safe, * 
improve the quality of life in patients with RA, Although no direct comparisons are available, 
trials provide evidence that can be used to evaluate the comparative efficacy of these' c 
Infliximab, in combination with methotrexate, has been shown to relieve the signs and symptoms 
decrease total joint score progression, prevent joint erosions and joint-space narrowing, and 
physical function for up to 2 years. Etanercept has been shown to relieve the eigns and symp. 
RA, decrease total joint score progression, and slow the rate of joint destruction, and might in 
physical function. Etanercept is approved with and without methotrexate for patients who 
demonstrated an incomplete response to therapy with methotrexate and other disease-modifying 
rheumatic drugs (DMARDs), as well as for first-line therapy in early RA, psoriatic arthritis, and ji 
RA. Adalimumab relieves the signs and symptoms of RA with and without methotrexate and 
DMARDs, decreases total joint score progression, prevents joint erosions and joint-space nan 
combination with methotrexate! and might improve physical function. When selecting 
antagonist, rheumatologists should weigh evidence and experience with specific agents 
decision is made for use in therapy. 

Keywords: adalimumab, efficacy, etanercept, infliximab, rheumatoid arthritis 
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Introduction 

Rheumatoid arthritis (RA), a systemic disease, is the most 
common form of inflammatory arthritis MI.The disorder has 
a worldwide prevalence of about 1% and an annual inci- 
dence of 3 per 10,000 adults [2,3]; it is more common in 
women than in men [2J. RA is accompanied by significant 
morbidity and mortality. Depending on the severity of the 
disease at onset, the risk of disability can be as high as 
33%, and mortality can be increased by as much as 52%, 
frequently as a result of infection or circulatory disease 14). 



As might be expected, patients with 
cant impairment in their quality of life 



RA also have a signifi- 
(QOL) [5]. 



The ultimate goals of treatment are the prevention or 
control of joint damage, the prevention of functional loss, 
and the relief of pain [6). With the earlier and more 
aggressive use of disease-modifying anti-rheumatic drugs 
(DMARDs) and with the introduction of the tumor necrosis 
factor (TNF) antagonists during the past 5 years, the man- 
agement of RA has changed markedly! Previously, treat- 
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ment was organized in a therapeutic pyramid, in which 
conservative management with nonsteroidal antiinflammatory 
drugs was administered for several years, followed by the 
addition of DMARDs in a slow and incremental fashion 
once radiographic evidence of bony erosions appeared 
[11. Unfortunately, this approach was associated with 
increased morbidity, lost productivity, decreased life 
expectancy, and increased healthcare costs, Today, treat- 
ment with DMARDs alone, or in combination, and with 
TNF biologic response modifiers is initiated early in 
patients with RA who are at an increased risk for progres- 
sive disease [1 ,7,8], The 2001 World Health Organization 
Collaborating Centre consensus meeting on anti-cytokine 
therapy guidelines identified appropriate patients eligible 
for anti-cytokine therapy as patients with active RA who 
have failed an adequate course of DMARD therapy [8], In 
these guidelines, unacceptable disease activity was 
defined as five swollen joints plus an elevated acute-phase 
response such as an erythrocyte sedimentation rate (ESR) 
of more than 28 mm/h or a C-reaciive protein (CRP) con- 
centration of more than 20 mg/l, whereas adequate expo- 
sure was defined as a course of methotrexate at a dose of 
at least 20 mg/week for 3 months or a smaller dose if toxic- 
ity is a limiting factor [8]. The international consensus 
guidelines have provided useful additional evidence-based 
recommendations [9,10], 

Infliximab (Remicade*; Centocor, Inc., Malvern, PA, USA), 
etanercept (Enbret®; Immunex Corp, Seattle, WA, USA), 
and adalimumab (Humira™; Abbott Laboratories, Abbott 
Park, IL, USA) are designed to modulate the inflammatory 
cascade of RA by binding TNF, thereby decreasing its 
bioavailability. Various cytokines have been detected in the 
synovial fluid of patients with RA, both pro-inflammatory 
{namely TNF, interleukin-1 [IL-1], and IL-6) and anti-inflam- 
matory (transforming growth factor-JJ and IL-1 0) [11], With 
several cytokines involved in the cytokine network of RA, it 
was argued that the suppression of only one mediator in a 
cytokine network might not be sufficient to control the 
pathophysiologic process underlying the disease [11], 

Early studies by Brennan and colleagues demonstrated 
that in a synovial cell culture system the secondary synthe- 
sis of IL-1 and other cytokines could be markedly reduced 
by targeting TNF [1 1,12]. This led to more active research 
in this direction. In summary, the role of TNF is based on 
(1) its ability to degrade cartilage and bone in vitro t (2) its 
arthritogenic properties in animal models, (3) the co- 
localization of its receptors in RA synovium and the 
pannus-cartilage junction, and (4) its central role in regu- 
lating the synthesis of IL-1 in cultured RA-derived synovial 
cells [13,14]. 

Infliximab, etanercept, and adalimumab have undergone 
extensive clinical trials that have shown them to be effica- 
cious and safe. Although they share common properties 



as TNF biologic response modifiers 
possess distinct pharmacokinetic and 
profiles, In the absence of any directly 
this article seeks to place the various 
their efficacy in perspective, It focuses 
agents have fared in terms of their effocts 
(assessed by American College of Rheumatology 
response criteria), structure (based on 
narrowing, and Sharp scores), and physical 
(based on standardized questionnaires 
Assessment Questionnaire [HAQ]). 



Etanercept 

Etanercept is a fusion protein consisting 
binding portion of the human p75 TNF 
Fc fragment of human IgQl [15], Etanercept 
nal half-life of 102 ±30 hours [16] 
starting dose is 25 mg subcutaneously ( 
with or without methotrexate [15], 
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In a mutticenter, double-blind, placebo-controlled, phase II 
trial, 180 patients with refractory RA w|re randomized to 
one of four groups: etanercept 0.25, 2, 
or placebo twice weekly for 3 months . ..... r .„.. w/ 

efficacy measure was the percentage change in swollen 
joint count, tender joint count, and totall count of swollen 
and tender joints from baseline to study end point 
(3 months) [1 6). The data were then analyzed to deter- 
mine the number of patients who attained the ACR criteria 
for 20% improvement (ACR20) and 60% improvement 
(ACR50). ACR20 is defined as a 20°/) improvement in 
tender and swollen joint counts and at least three of the 
following disease activity variables: patient's assessment 
of pain, patient's global assessment ol disease activity, 
physician's global assessment of disease activity, patient's 
assessment of physical function, and ESR or CRP con- 
centration [17]. Treatment with etanercept resulted in sig- 
nificant dose-related reductions in disease activity. After 
3 months, improvements in ACR20 criteria were demon- 
strated in 75% of patients in the group with the highest 
dose (18mg/m 2 ), compared with 14% of controls 
[P< 0.001). Additionally, the mean percentage reduction 
in the number of tender or swollen jointd was significantly 
greater in the etanercept 1 6 mg/m* groub than in the con- 



e were no signifi- 
concluded that 



trols (61% versus 25%, P< 0.001). Thai 
cant safety issues. The authors 
monotherapy with etanercept for 3 monthls is safe, well tol- 
erated, and associated with clinical improvement in the 
symptoms of RA. 



Moreland and colleagues evaluated the ^fficacy of lOmg 
and 25 mg doses of etanercept by using the primary effi- 
cacy end points of improvements in disease activity as 
determined by ACR20 and ACR50 criteria at 3 and 
6 months [18]. This randomized, placebo-controlled trial 
involved 234 American and Canadian patients with active 



RA who had demonstrated an inadequate response to 
DMARD therapy, The number of patients who attained the 
ACR criteria for 70% improvement (ACR70) and changes 
in scores for swollen and tender joints were also assessed 
at the specified time intervals. Etanercept produced a sig- 
nificant dose-related improvement in disease manifesta- 
tion. At Smooths, a significantly greater percentage of 
patients in the etanercept 25 mg group achieved ACR20 
and ACR70 responses than did controls (62% versus 
23%, P< 0.001 [ACR20], and 41% versus 8%, 
P< 0.001 [ACR50J) [18]. At ©months, a significantly 
greater percentage of patients who received etanercept 
25 mg met the ACR20 and ACR50 criteria than did con- 
trols (69% versus 11%, P<0.001 [ACR20] and 40% 
versus 5%, P< 0.001 [ACR50]) [18]. Similarly, improve- 
ments in ACR20 and ACR50 scores were reported in a 
significantly greater percentage of patients who received 
etanercept lOmg than controls (51% versus 11%, 
P< 0.001 [ACR20] and 24% versus 5%, P< 0,001 
[ACR50J), Other 6-month results showed that mean 
counts of tender and swollen joints were significantly 
reduced in the patients who received etanercept 25 mg 
compared with controls (56% versus 6%, P<0.05; 47% 
versus 7%, P<0.05, respectively) [18]. Finally, signifi- 
cantly more etanercept-treated patients achieved an 
ACR70 response than did controls. At 6 months, 1 5% of 
patients in the etanercept 25 mg group, 9% of patients in 
the etanercept 10mg group, and 1% of patients in the 
placebo group had achieved ACR70 response (P< 0.031 
for each etanercept group compared with the placebo 
group) [18]. Etanercept was well tolerated, and the inves- 
tigators concluded that etanercept monotherapy could 
safely provide rapid, significant, and sustained benefits in 
patients with active RA. 

The long-term efficacy and safety of etanercept monother- 
apy in patients with DMARD-refractory RA have also been 
demonstrated in open-label extension studies lasting up to 
5 years [19,20]. Patients from a previous long-term safety 
trial, in which etanercept monotherapy was investigated in 
adults who had not responded satisfactorily to at least one 
DMARD, have been followed for up to 4,3 years (median, 
2.4 years) for a total of 1 336 patient-years [1 9], Results are 
now available for 479 adult patients who received etaner- 
cept as monotherapy for more than 1 year, 420 patients 
who received the drug for more than 2 years, 1 64 patients 
who received the drug for more than 3 years, and 12 
patients who received the drug for more than 4 years [1 9], 

Patients were evaluated by ACR criteria for disease activ- 
ity. At 3.5 years, 69%, 50%, and 25% of patients had 
achieved ACR20, ACR50, and ACR70 responses, 
respectively [19]. Moreland and colleagues reported their 
observations on the efficacy and safely of up to 5 years of 
etanercept therapy in patients with RA on the basis of the 
experience of participants in North American trials of elan- 



Available online http://arthriiis»re8earch,com/content/6/S2/S3 



ercept who decided to enroll in open-label extension 
studies [20]. Data on long-term efficsicy were available 
from 159 patients who had been evalu ated for more than 
4 years. The results showed that 28% of these patients 
had no tender joints, 24% had no swollen joints, and 21% 
had HAQ disability scores of 0 units [20]. Safety data, 
which were derived from 1442 patierts who had been 
receiving etanercept for up to 5 years, showed an overall 
low rate of adverse events. The frequency of infections 
requiring hospitalization or intravenous antibiotics was 
0,04 per patient-year in the total population (3573 patient- 
years), equivalent to the rate in placelpo groups in con- 
trolled trials [20]. 

The efficacy of etanercept in combination with methotrex- 
ate has been evaluated in randomhed, double-blind, 
placebo-controlled, and open-label extension studies 
[21,22]. Wsinblatt and colleagues conducted a 6-month 
randomized, placebo-controlled, double-blind trial of etan- 
ercept 25 mg s.c. twice weekly plus methotrexate in 89 
patients with persistently active RA despite at least 
6 months of methotrexate therapy at a stable dosage of 
10-25mg/week [21], The primary efficacy measure was 
the percentage of patients who met ACR20 criteria at 
24week8. Patients treated with the combination experi- 
enced rapid and sustained improvemen L At 6 months, the 
ACR20 criteria were met by 71% of patients treated with 
the combination of etanercept and methotrexate but by 
only 27% of patients treated with methotrexate plus 
placebo (P< 0.001). Furthermore, tto* ACR50 criteria 
were met by 39% of the patients treated with etanercept 
plus methotrexate but by only 3% of the patients treated 
with methotrexate plus placebo (P< 0.001), 

The patients who received etanercept plus methotrexate 
had significantly better outcomes according to other 
measures of disease activity, At 24w3eks, the ACR70 
response criteria were met by 15% of the group receiving 
etanercept plus methotrexate, versus 0% of the methotrex- 
ate plus placebo group (P= 0.03) [21]. Also at 24 weeks, 
patients in the etanercept plus methol rexate group had 
median counts of tender joint of 7 versus 17 in the 
methotrexate plus placebo group; these were improve- 
ments from baseline of 75% and 39%, respectively, in 
which patients had a median of 28 tender joints. Further, 
those in the etanercept plus methotrexate group had a 
median count of 6 swollen joints vbrsus 11 in the 
methotrexate plus placebo group; thefce were improve- 
ments from baseline of 78% and 33%, respectively, in 
which patients had a median of 18 swollen joints 121 J. For 
the HAQ data at 24 weeks, there was a 47% improvement 
(from median values of 1 .5 units at baseline to 0.8 unit at 
the end of the study) in the etanercept plus methotrexate 
group, and there was a 27% improvement (from median 
values of 1.5 units at baseline to 1 .1 units at the end of the 
study) in the methotrexate plus placebo group [21], 
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Adverse events included mild injection-site reactions, 
which occurred significantly more often in the etanercept 
plus methotrexate group than in the methotrexate plus 
placebo group (42% versus 7%, P< 0.001) [21], Overall, 
infection (for example upper respiratory tract infections or 
sinusitis) was the most common adverse event, but there 
were no significant intergroup differences in incidence or 
type of infection [21], 

The benefits of etanercept plus methotrexate were further 
confirmed in a long-term trial that involved 79 of the 89 
patients who had previously participated in the trial dis- 
cussed earlier [22]. Of the 79 patients who originally 
enrolled, 14 withdrew and 65 patients remained on 
therapy for a median of 44 months (maximum 47 months) 
122]. A reduction in the doses of methotrexate and 
steroids was allowed after patients had received at leaat 
3 months of etanercept in addition to methotrexate. Aa 
permitted by the protocol, 62% of the 68 patients 
assessed at 3 years either reduced (from 1 7,5 mg/week at 
baseline to 11,0mg/week r a 37% mean reduction; 
P< 0.0001) or diacontinued their methotrexate dosage, 
with 29% of patients discontinuing methotrexate [22]. 
Among the patients receiving steroids, 3-year data 
showed 83% of patients had a reduction (from baseline of 
6.4mg/day to 2.4mg/day, a 63% mean reduction; 
P< 0,0001), with 56% of patients discontinuing steroids 
(22]. There was sustained improvement of disease activity, 
based on ACR response criteria, in patients treated with 
etanercept even though methotrexate and steroid doses 
were reduced or their use was discontinued. 

Data from 67 patients evaluated for efficacy showed that 
77%, 47%, and 23% of patients met ACR20, ACR50, 
and ACR70 criteria, respectively, after 3 years of therapy 
(22). These studies indicate that etanercept plus 
methotrexate produces clinically significant and long-term 
benefits in patienta with persistently active RA. 

In addition to improving outcomes in patients with chronic 
RA, etanercept has been demonstrated to be of benefit in 
patients with early RA. In the Early Rheumatoid Arthritis 
trial, which consisted of a 1-year blinded phase (n^ 632) 
[23] and a 1-year open-label extension phase (n»512) 
[24], etanercept 10 or 25 mg s,c. twice weekly was com- 
pared with methotrexate (mean dosage 19 mg/week) in 
patients with active early RA (mean duration less than 
3 years). ACR criteria were employed to assess treatment 
efficacy in terms of clinical response. The percentages of 
patients in the group assigned to receive etanercept 
25 mg who had ACR20, ACR50, and ACR 70 responses 
were significantly greater than those in the methotrexate 
group at most evaluations within the first 8 months 
(P<0.05) but were approximately the same thereafter 
[23], At 12 months, 72% of the patients in the group 
S8 assigned to receive etanercept 25 mg had an ACR20 



response, as compared with 65% 
methotrexate group (P«0.16) [23]. 



cf patients in the 



In the same trial, investigators compared the effects of 
etanercept and methotrexate on radiographic evidence of 
diseaae progression. Bone erosion and joint-space nar- 
rowing were measured radiographically and scored with 
the Sharp scale, in which an increase of 1 unit represents 
one new erosion or minimal narrowing [5:3-27], The Sharp 
score is the sum of the erosion score*; (based on a six- 
point scale of 0 to 5 at 46 joints) and joint-space narrow- 
ing scores (based on a five-point scale of 0 to 4 at 42 
joints). In this trial the Sharp score ringed from 0 (no 
damage) to 398 (severe joint destruction) [23,25-27], 
The 1 2-month data from the blinded phase showed less 
radiographic evidence of bone erosion in the etanercept 
25 mg group than in the methotrexate group (the mean 
increase in erosion score was 0,47 versus 1.03 units, 
P~ 0.002) [23]. There were no significant differences 
between the groups in progression of joint-space narrow- 
ing [231. Patients in the etanercept 25 mg group had 
mean Sharp scores of 12.4 ±15.8, whereas patients in 
the methotrexate group had mean Sharp scores of 
12.9 ±13.8 [23,24]. At 6 months the tiean total Sharp 
scores increased by 0.57 unit in the etanercept 26 mg 
group and by 1.06 units in the methotrexate group 
(P» 0.001). At 12 months, mean total Sharp scores 
increased by 1 .00 unit in the etanercept 25 mg group and 
by 1.59 units in the methotrexate group (P«0.11) [23]. 
Data from the open-label phase showed that, at 
24 months, etanercept was more effective than methotrex- 
ate in arresting structural damage on the basis of mean 
increases in total Sharp scores (1.3 versus 3.2 units, 
p« 0.001) and erosion scores (0.7 fersus 1.9 units, 
P=0.001) [241. Effects of etanercept 
on joint-space narrowing at the end of 
comparable (Fig. 1) [24,28]. 



and methotrexate 
24 months were 



In terms of physical function, a similir percentage of 
patients in the etanercept and methotrexate groups (about 
55%) demonstrated an improvement in 
least 0.6 unit at 1 year. The same proportion of etaner- 
cept-treated patients (55%) but a low* percentage of 
methotrexate-treated patients (37%) maintained improve- 
ment for up to 2 years (P< 0.001) (Fig. 2) [24], As a point 
of reference, a change in HAQ score mLst equal at least 
0.22 unit to be considered clinically significant [29]. 

Another study showing that etanercept led to a sustained 
improvement in disease activity, as determined by reduc- 
tion in HAQ scores, was conducted by iFleischmann and 
colleagues [30]. fn this analysis, improvements in HAQ 
disability scores over 2 years were compared between 
207 patients with early RA (mean duration 1 year) and 
563 patients with long-standing (late) RA (mean duration 
12 years), who were treated with etanercept 25 mg s.o. 
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twice weekly [30]. Mean baseline patient characteristics 
for the early RA and late RA groups were similar, including 
age {51 versus 53 years), HAQ (1.5 versus 1.6 units), 
tender joint count (31 versus 32), swollen joint count (24 
versus 26), CRP concentration (3.3 versus 4.4mg/dl), 
and presence of rheumatoid factor (87% versus 81%); 
those with early disease had been treated with fewer 
DMARDs (0.5 versus 3.3) [30]. 

Results at 2 years showed that mean HAQ scores declined 
in both the early RA (from 1 ,5 to 0.6 unit) and late RA (from 
1.6 to 1.0 unit) groups. A greater percentage of patients 
with early disease achieved HAQ scores of 0 units, com- 
pared with those who had late disease (29% versus 14%, 
P< 0.001) [30], The study concluded that aggressive 
therapy has a greater potential to improve disability, as 
measured by HAQ, in patients with early RA than in 
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Adalirnumab 

Adalirnumab, also known as D2E7, is a 
binant lgG1 anti-TNF monoclonal an 
mumab is available as a preparation 
s.c. every 2 weeks [31 J. Studies indicate 
is effective and safe as biologic therapy 
RA, with and without methotrexate or in 
other DMARDs. 



fully 



itioody 
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Van de Putte and colleagues studied 
safety of adalirnumab in a phase III, , 
double-blind, 26-week trial involving 544 
who had failed treatment with one or 
After a DMARD washout period of 4 
randomized to one of five groups: 
40 mg s.c. weekly or biweekly, or placebo 
graphics were similar for all groups, 
mumab produced dose-related and 
disease improvements measured by 
ACR70 response criteria, with the 
demonstrating superiority to placebo 
(Fig. 3) [32]. Adalirnumab was safe 
with the most common adverse events 
reactions (9.7%), rash (9.4%), and 
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Adalirnumab plus methotrexate has been shown to be effi- 
cacious in patients who demonstrated a partial response 
to methotrexate alone. The Anti-TNF Research Study 
Program of the Monoclonal Antibody [j)2E7 in Patients 
With RA (ARMADA) study was a 24-wbek, randomized, 
double-blind, placebo-controlled, dose ranging trial in 
which 271 patients with RA were administered adali- 
rnumab 20, 40, or 80 mg s.c. ever^ 2 weeks plus 
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methotrexate (mean dosage 16.8 mg/week) or placebo 
[33,34]. Efficacy measures included the proportion of 
patients who attained an ACR20 response at 24 weeks 
(primary end point) as well as the proportion of those who 
met ACR50 and ACR70 response criteria at the end of 
the study [34). 

An ACR20 response at 24 weeks was attained by a signif- 
icantly greater percentage of patients in the 20, 40, and 
80 mg adalimumab plus methotrexate groups (47.8%, 
67.2%, and 65.8%, respectively) than in the placebo plus 
methotrexate group (14.5%) (P<O.001) [34], ACR50 
response rates were attained by a significantly greater 
percentage of patients in the 20, 40, and 80 mg adali- 
mumab groups (31.9%, 55.2%, and 42.5%, respectively) 
than in the placebo group (8,1%) (P« 0.003, P< 0.001, 
P< 0,001, respectively) [34]. ACR 70 response rates 
were attained by a significantly greater percentage of 
patients in the 40 and 60 mg adalimumab groups (26.9% 
and 19.2%, respectively) than in the placebo group 
(4.8%) (P<0.0O1 and P<0.02) [34]. There were also 
clinically significant Improvements in HAQ and physical 
function, where the baseline scores for the 20, 40, 80 mg, 
and placebo groups were 1.52, 1.55, 1,55, and 
1.64 units, respectively [34]. At 24 weeks, the HAQ data 
showed mean reductions in scores of 0.54, 0.62, and 
0.59 unit for the adalimumab 20, 40, and 80 mg groups, 
respectively, compared with 0.27 for the placebo group 
(P= 0.004, P< 0.001 , P< 0.001 , respectively) [34], 

After completing the 6-month (24-week) double-blind 
portion of the ARMADA trial, 250 of the original 271 
patients entered an open-label extension study that evalu- 
ated the efficacy and safety of the combination of adali- 
mumab and methotrexate over 12 months [35]. All patients 
received adalimumab 40 mg s.c. every other week in com- 
bination with methotrexate; 231 of the 250 patients com- 
pleted 1 2 months of treatment [35]. Mean baseline patient 
characteristics were as follows: age, 55,1 years; gender, 
75,6% female; positivity for rheumatoid factor, 81%; dura- 
tion of RA, 1 2.5 years; number of previous OMARDs used, 
3; and methotrexate dosage, 1 8,8 mg/week [36]. 

Results showed that when adalimumab was given to 
partial responders to methotrexate, clinical efficacy was 
sustained throughout 12 months [35], At 12 months, the 
ACR20, ACR50, and ACR70 response rates for the adali- 
mumab 40 mg group were 71,2%, 60.8%, and 26.0%, 
respectively [35]. With regard to QOL data at 1 2 months, 
the adalimumab 40 mg group showed a decline of 0.6 unit 
from baseline, which indicates that the initial response 
was maintained for the entire 12 months [34,35]. 

In a 52-week, double-blind, placebo-controlled trial involv- 
ing 619 patients with active RA, treatment with adali- 
Ss mumab was shown to inhibit the progression of structural 
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joint damage in patients with active RA who had an incom- 
plete response to methotrexate therapy [36], Patients 
were randomized to receive adalimumab s.c. 40 mg 
biweekly or 20 mg weekly, or placebo. Treatment with 
methotrexate (mean baseline dosage KJ.6 mg/week) was 
initiated and continued with no change in dose over the 
course of the study, After 1 year there was a significant 
response in clinical measures of disease activity in the 
adalimumab-treated patients and significant differences in 
radiographic end points between the adalimumab-treated 
and placebo groups. Mean increases in the Sharp score 
for the adalimumab 20 and 40 mg and placebo groups 
were 0.8, 0,1, and 2.7, respectively 0.001 versus 
placebo) (Fig. 4) [38], There was a significant decrease in 
both joint erosions and joint-space narrowing. Thus, com- 
pared with methotrexate alone, treatment with adalimumab 
plus methotrexate inhibits the progression of structural 
joint disease in patients with RA. 

Adalimumab has been shown to be efficacious in patients 
who have failed previous DMARD therapy or have demon- 
strated incomplete responses to a variety of DMARDs, 
including methotrexate. In addition, adal mumab has been 
shown to inhibit radiographically evident disease progres- 
sion. In each of these studies there waa a significant 
improvement in physical function and QOL in patients for 
up to 1 year. Because the US Food and! Drug Administra- 
tion (FDA) requires at least 2 years of data showing 
improvement, adalimumab has not yet been approved for 
this indication 135,36], 
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a continuously perfused coll line [37], Unlike etanercept, 
infliximab does not bind lymphotoxin-a {38]: it binds both 
the monomeric and trimeric forms of the inflammatory 
cytokine TNF, forming a stable molecular complex with 
both molecular species. Infliximab must be administered 
by intravenous infusion and has a terminal half-life of 
8-10 days, In managing patients with RA, the recom- 
mended dose of infliximab is 3 mg/kg initially, followed by 
similar doses at weeks 2 and 6, then every 8 weeks there- 
after. This regimen can be adjusted by increasing ths dose 
to 10 mg/kg and/or shortening the intervals between 
doses to as often as every 4 weeks to optimize patient 
response (37], As of February 2002, infliximab has been 
administered to more than 271,000 patients (data on file, 
Centocor, Inc.). Infliximab in combination with methotrex- 
ate is the onty regimen so far approved by the FDA for 
reducing symptoms, inhibiting structural damage, and 
improving physical function in patients with moderate-to- 
severe RA [37]. 

The efficacy and safety of infliximab in patients with RA 
has been demonstrated in the Anti-TNF Trial in RA With 
Concomitant Therapy (ATTRACT) study 139-41] and 
several earlier studies [42-46]. ATTRACT was a 2-year, 
multicenter, multinational trial of 428 patients with active 
RA despite methotrexate therapy. The patients were ran- 
domized to one of five regimens: infliximab 3 or 10 mg/kg 
intravenously every 4 or 8 weeks, or placebo 139]. All 
patients continued to receive a stable dose of methotrex- 
ate (median 1 5 mg/week for at least 6 months; range 
10-35mg/week). At 30 weeks, 50% of patients who 
received infliximab 3 mg/kg every 8 weeks met the ACR20 
response criteria, compared with 20% of placebo recipi- 
ents (P< 0.001) [39]. At 54 weeks, a greater percentage 
of patients who received infliximab 3 mg/kg every 8 weeks 
met ACR20, ACR50, and ACR70 responas criteria than 
controls (42% versus 17%, P< 0.001 [ACR20I; 21% 
versus 8%, P= 0.027 [ACR50]; and 10% versus 2%, 
P- 0,04 (ACR70J) [40). These improvements in the inflix- 
imab-treated patients, compared with the controls, were 
sustained for up to 102 weeks (42% versus 16%, 
P< 0.001 [ACR20]; 21% versus 6%, P«0,003 
[ACR50]; and 10% versus 1%, P= 0.008, respectively 
[ACR70J) [41]. Patients who received the infliximab 
10 mg/kg regimens also showed superior improvement in 
ACR20, ACR50, and ACR70 response, compared with 
controls, for up to 1 02 weeks [41], 

Results from the ATTRACT study indicated that infliximab 
halts the progression of structural joint disease and can 
even improve some radiographic parameters. At 
54 weeks, patients treated with methotrexate plus placebo 
demonstrated evidence of increased joint damage, with a 
mean change in total Sharp score of 7 units [40]. This 
finding is consistent with that of other studiss of structural 
joint damage in patients receiving DMARDs. However, 



Figure 5 




• MTX alone 

♦ MTX tlnlllxlmib Snip/kg 
ft MTX + ill Infliximab 




p<aooi 



Yaara 



Changes in modified Sharp score in patienle 
arthritis despite methotrexate (MTX) therapy who 
alone or in combination with infliximab (the AntKfimior Necrosis 
Trial in Rheumatoid Arthritis With 
study) [39-41). 



patients treated with infliximab showed no evidence of 
progressive joint damage and had a mean change in total 
Sharp score of 0.6 unit by 54 weeks (P < 0.001) [40]. The 
durability of this benefit was confirmecjl in the 102-week 
ATTRACT data (Fig. 5) [39-41 J. 
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In ATTRACT, all regimens (doses/schedules) of infliximab 
plus methotrexate showed significantly greater improve* 
ment from baseline in HAQ and the Medical Outcomes 
Study Short Form Health Survey (SF-36) physical compo- 
nent summary score averaged over time through week 54 
compared with placebo plus methotrexate [37,40], In 
terms of the median (interquartile range) improvement 
from baseline through week 54 in HAQ, was 0.4 {0.1, 0.9) 
for the infliximab groups compared with 0.1 (-0.1 , 0,5) for 
the placebo plus methotrexate group 137]. The favorable 
effects on HAQ and SF-36 were sustained through week 
102 [37]; all infliximab-treated patiehts at that time 
showed a median improvement in HAQ of 0.3 versus 0.1 
for placebo treated patients, P< 0.001 [)41]. 

Conclusion 

RA causes significant functional morbidity accompanied 
by pain, suffering, and an impaired QQL [47], The TNF 
antagonists represent a significant advance in the therapy 
of active RA The three members of this class - infliximab, 
etanercept, and adalimumab - have shown efficacy in 
inhibiting joint destruction over various lengths of time, 
reducing symptoms, and improving physical function in 
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patients with RA. However, they have distinct clinical, 
pharmacokinetic, and pharmacodynamic properties that 
must be considered when selecting a drug for therapy. An 
integral component of the decision-making process 
regarding choice of therapy is patient preference. Other 
factors include published evidence documenting the 
overall experience with each drug, the duration of each 
trial in which the drugs were studied, the type of statistical 
analysis employed, and patient factors such as disease 
duration, disease severity at baseline, and the use of previ- 
ous and concomitant medications. Careful consideration 
of all these clinical variables and appropriate use of the 
newer additions to the antirheumatic armamentarium such 
as the TNF biologic response modifiers will, it is hoped, 
contribute to better outcomes for patients with RA. 
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